Alcohol exposure increases the expression of cardiac transcription factors through ERK1/2-mediated histone3 hyperacetylation in H9c2 cells.
Alcohol abuse during pregnancy may cause fetal cardiac developmental abnormalities. Our previous studies showed that alcohol could induce histone hyperacetylation and over-expression of cardiac transcription factors both in vivo and in vitro. The objective of the present study was to investigate the role of ERK1/2 signaling pathway in alcohol-induced histone hyperacetylation and up-regulation of cardiac transcription factors in H9c2 cells. The Cardiac cell line H9c2 was cultured with alcohol. U0126, a specific inhibitor of ERK1/2 pathway was employed to block the ERK1/2 signaling pathway. Western blotting analysis showed that alcohol significantly enhanced the levels of phosphorylated ERK1/2 and induced hyperacetylation of histone3, which were both effectively prevented with U0126. Real-time PCR showed that U0126 treatment significantly decreased alcohol-induced over-expression of GATA4 and MEF2c, and the basal expression level of GATA4, but did not affect MEF2c. ChIP assay showed that U0126 treatment significantly decreased alcohol-induced hyperacetylation of histone3 near the promoter regions of GATA4 and MEF2c. The basal acetylation level of histone3 near the promoter region of GATA4 was affected by U0126 as well, but not that near the promoter region of MEF2c. These data indicated that ERK1/2 signaling played an important role in mediating alcohol induced over-expression of GATA4 and MEF2c, which is possibly through the up-regulation of acetylation of histone3 near the gene promoters that affects the expression of GATA4 and MEF2c in H9c2 cells. ERK1/2 pathway might be a potential target for the intervention of alcohol induced congenital heart diseases.